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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to a safety syringe: 
[0002] The specification of EP 581 523A discloses a 
syringe comprising a barrel with a reciprocable piston 
having a liquid passage between the piston ends. The 
outer piston end is connectable to a needle, and an open 
ended tubular sheath having a needle end and a handle 
end, and being slidable over the barrel, is attachable to 
the piston, to extend around the barrel when the piston 
is toward the handle end of the barrel. The piston is se- 
lectively detachable from the sheath, and is movable, 
after such detachment and with retraction of the barrel 
from the sheath, to selectively draw a needle means at- 
tached to the piston into the sheath. 
[0003] U S Patent specification No 5,320,606 disclos- 
es a disposable medical syringe which has a hollow 
plunger to receive a used inoculation needle. The sy- 
ringe has a hollow syringe barrel, open on one end and 
dosed on the other. A hollow plunger assembly, which 
extends out the open end of the syringe barrel, has a 
hollow tube with a fixed seal attached at one end. At the 
other end of the plunger assembly, a needle holder is 
sized to slide within the hollow tube. The sliding seal and 
needle holder are biased toward each other by a 
stretched, resilient tube that has a fluid passageway 
passing through the sliding seal, resilient tube, and nee- 
dle holder. The needle holder is normally locked at one 
end of the plunger assembly by a locking means. As the 
syringe is collapsed, the syringe barrel trips the locking 
means to permit the needle holder, and attached inoc- 
ulation needle, to be retracted into the hollow tube. The 
three components - inoculation needle, hollow tube, and 
syringe barrel - are telescoped together by this action to 
compact the throw-away unit with the used inoculation 
needle resting in a position protected by the double out- 
er walls. 

BACKGROUND TO THE INVENTION 

[0004] With the increasing risk of infection through 
needle injuries, there is a demand for a syringe which 
can be used and disposed of in a manner which reduces 
the risk of such injury. 

OBJECT OF THE INVENTION 

[0005] It is an object of this invention to provide a safe- 
ty syringe. 

SUMMARY OF THE INVENTION 

[0006] In accordance with this invention there is pro- 
vided a syringe comprising: 

a generally tubular protective sheath carrying piston 



engaging formations and having a needle end and 
an opposite rear end; a piston including an elongate 
piston body and a piston head, there being a fluid 
pathway through the head and longitudinally 
through the body, the piston body being operatively 
locatable to extend within the sheath and be en- 
gaged by the piston engaging formations, with the 
piston head outside the sheath and connected to 
and in fluid communication with the piston body; a 
barrel which is slidable in a discharge stroke in use 
over the outside of the operatively located piston 
head and along the sheath to a discharged position, 
to thereby release the piston engaging formations, 
and grip the released piston, the barrel being oppo- 
sitely slidable from the discharged position to with- 
draw the released piston substantially from the 
sheath to a safe locked position relative to the 
sheath; characterised in that the barrel is shaped 
and dimensioned to be slidable over the outside of 
the protective sheath and the said piston engaging 
formations comprise clips and stops carried by the 
piston body and sheath to operatively lock the pis- 
ton body relative to the sheath to hold a needle used 
with the syringe inside the sheath before and after 
use. 

[0007] Preferably in a first embodiment of the inven- 
tion the piston body has a front and a rear end, with front 
clips and rear clips thereon, and the sheath has stops 
at its rear end, the clips and stops being arranged to 
enable the piston body to be inserted into the sheath 
with the rear clips of the piston body engaging the stops 
of the sheath and locking the piston body against with- 
drawal from and insertion into the sheath, in that rota- 
tional orientation with the sheath, and being further ar- 
ranged to enable movement of the barrel to its dis- 
charged position to release the rear clips of the piston 
body, and to enable the front clips of the piston body to 
engage the stops on movement of the piston body to the 
safe locked position. 

[0008] There is provided for the sheath to have a first 
and second axial keyway means, the first keyway 
means having a cross sectional shape designed to 
guide a clip rotating therein in use into the second key- 
way means, and the second keyway means having 
abrupt edges designed to prevent rotational movement 
of a dip therein in use. 

[0009] Further, each of the first and second keyway 
means are a pair of diametrically opposed matching 
keyways, with the pairs located at 90 degrees to eiach 
other in cross-sectional orientation of the sheath. 
[0010] One of the said stops is a transverse clip stop 
provided in each keyway of a pair, the clip stop of the 
first keyway pair being located further into the sheath 
interior than the clip stop of the second keyway pair. 
[0011] Preferably, the front clips of the piston body 
form keyway slides, and have opposed clipping forma- 
tions, comprising a front formation which is able to slide 
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over the stops in a forward direction only, and a rear for- 
mation which is able to slide over the stops in a with- 
drawal direction only. 

[0012] The rear clips of the piston body may have op- 
posed clipping formations, comprising a forward clip- 
ping formation slidable over the stops on insertion into 
the sheath, and a rear formation which abuts the stops 
when the piston body is slid into the sheath. 
[0013] Preferably, the rear formation of the rear clips 
of the piston body is shaped to co-operate with the pis- 
ton head, on movement of the piston head with the bar- 
rel at the end of a discharge stroke in use, to disengage 
the forward formation of the rear clip from its stop in use. 
[0014] Alternatively, the sheath carries stops compris- 
ing barbed flaps arranged to engage slots on the piston. 
[0015] Preferably, these flaps are part of the sheath 
wall and project axially rearwardly from a hinged portion 
of the sheath at the needle end of the sheath, the sheath 
having free ends engagable by the end of the barrel at 
the end of a discharge stroke to hinge the flaps outward- 
ly and out of engagement with the slots. 
[0016] Further, the slots are carried in diametrically 
opposed piston clips which extend axially from the pis- 
ton body at a front end thereof, and are resiliency in- 
wardly deformable. 

[0017] The sheath may have the same keyway con- 
figuration. To this end the sheath may have a first and 
second axial keyway means, the first keyway means 
having a cross sectional shape designed to guide a clip 
rotating therein in use into the second keyway means, 
and the second keyway means having abrupt edges de- 
signed to prevent rotational movement of a clip therein 
in use, each keyway means having a transverse stop at 
the rear end of the sheath, and in which the clips form 
keyway slides, arranged to enable insertion of the piston 
body into the first keyway means with the clip slots en- 
gaged in the first keyway means stop, and to enable ro- 
tation of the piston body in this location to guide the clips 
into the second keyway means, free of the second key- 
way means stop in an insertion direction of the piston 
body into the sheath, and further to enable the withdraw- 
al of the piston body with the clips in the second keyway 
means to a position where the clip slots engage the stop 
at the second keyway means to lock the piston body 
against insertion and withdrawal. 
[0018] There is also provided for the piston head to 
be integral with the piston body. 
[0019] A further feature of the invention provides for 
the piston to be separate from the piston body and to be 
connectable to the piston body to form the piston. 
[0020] In one embodiment the protective sheath and 
piston body are operatively locatable relative to each 
other prior to use into a packaged condition in which the 
end of the elongate piston body remote from the piston 
head end is engaged in the piston engaging formation, 
the fluid pathway being formed by a hypodermic needle 
running lengthways through the piston body with its front 
end extending out of the piston body and contained with- 



in and protected by the sheath, and with its rear end con- 
tained within and protected by the piston body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Embodiments of the invention are described 
below by way of example only, and with reference to the 
accompanying drawings, in which: 

10 Figure 1 is a sectioned longitudinal side view of a 
barrel and piston head according to the in- 
vention; 

Figure 2 is a sectioned longitudinal side view of a 
15 piston body and a sheath according to the 

invention; 

Figure 3 is a sectioned longitudinal side view as for 
Figure 2, but rotated through 90 degrees 
20 around the sheath and piston body axis; 

Figure 4 is a partially cut away isometric view of the 
piston head connected to the piston body, 
and inserted in the sheath; 

25 

Figure 5 is an isometric view of the rear end of the 
piston body; 

Figure 6 is an isometric view of the front end of the 
30 piston body; 

Figure 7 is an isometric view of the rear entrance 
to the sheath; 

35 Figure 8 is an isometric view of the rear end of the 
sheath cut away for explanatory purpos- 
es; 

Figure 9 is a view of the front of the piston body in- 
40 serted in the sheath in a packaged posi- 

tion; 

Figure 10 is a sectioned longitudinal side view of the 
piston body and sheath after a relative one 
45 quarter turn of the piston body within the 

sheath from the packaged position; 

Figure 11 is an isometric view of the configuration of 
the embodiment in Figure 10; 

50 

Figure 12 is a side view of the piston body fully in- 
serted within the sheath in an armed po- 
sition. 

55 Figure 13 is a partly sectioned isometric view of the 
rear of the piston body in the position of 
Figure 12; 
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Figure 14 is a view of the assembled syringe with 
barrel and piston head connected to the 
sheath and piston body in a loaded condi- 
tion; 

Figure 15 is a side view of the syringe shown in Fig- 
ure 14 after a discharge stroke; 

Figure 16 is a longitudinal side view of the syringe 
with the barrel in a fully depressed un- 
locked position; 

Figure 17 is a longitudinal side view of the barrel of 
the syringe with the barrel withdrawn to a 
safe position; 

Figure 18 is a part sectioned isometric view of the 
front of the piston body clipped into the 
rear of the sheath with the syringe in the 
safe position, as shown in Figure 17; 

Figure 19 is a longitudinal side view and cross-sec- 
tion of a barrel of an alternative embodi- 
ment of the invention; 

Figure 20 is a longitudinal cross-section of a piston 
body and integral piston head of the alter- 
native embodiment; 

Figure 21 is a sectioned longitudinal view of a 
sheath of the alternative embodiment; 

Figure 22 is a party sectioned isometric view of the 
inter-action between the front end of a pis- 
ton body, the sheath and a piston barrel in 
the alternative embodiment; 

Figure 23 is an isometric view of the configuration of 
Figure 22 showing the releasing action of 
the flaps. 

DETAILED DESCRIPTION OF THE DRAWINGS WITH 
REFERENCE TO THE DRAWINGS 

[0022] Referring to Figures 1 to 3, a drug delivery sys- 
tem is in the form of a syringe having a barrel (1 ), a piston 
with an elongate piston body (2), and a piston head (3), 
and a sheath (4). 

[0023] The barrel is tubular with a dosed rear end (5) 
and an open front or needle end (6), and is preferably 
made of glass. A stopper may alternatively be provided 
to dose the rear end, enabling the use of a simple length 
of glass tube for the barrel. 

[0024] Referring to Figures 1 and 4, the piston head 
(3) is of elastomeric material and is reciprocable within 
the barrel. It has integral front and rear sealing rings (7) 
and (8) therearound at each axial end, and a blind axial 
passageway (9) extending into a rear axial end (10) 



within a conical projection (11). The projection extends 
past the front sealing ring (7) where the projection end 
(12) forms an integral plug to the blind end of the pas- 
sageway. 

5 [0025] The front sealing ring carries an annular radi- 
ally inwardly extending lip (13) so that opposed recess- 
es (13a) are provided to allow a twist-clip action when 
the piston is operatively located. 
[0026] The piston body (2) (Figures 2, 3 and 10) has 

10 a central hypodermic needle (14) running in its length. 
The needle (14) extends from a front or needle end (15) 
to end (16) located just short of, and within, an opposite 
rear end (17) of the piston body (2). 
[0027] The rear end (17) of the piston body is shown 

15 in more detail in Figures 4 and 5. It is tubular, open at 
the rear, and surrounds the needle rear end (16) (not 
shown in Figs. 4 and 5) as it extends into the interior of 
the tubular space (18). 

[0028] On diametrically opposed sides of the tubular 

20 rear end are hinged rear piston body clips (20) and (21 ) 
(not shown in Figs. 4 and 5). The clips lie within the tu- 
bular wall, and extend axially from hinges at their rear 
ends, to be resiliently pivotable into and out of the tubu- 
lar space (18). Each clip has two spaced apart outwardly 

25 projecting ramp catches, with one catch (23) at its free 
end and one ramp (24) at its hinged end. The slopes 
(25) of the ramp catches face away from each other, and 
the ledges (26) oppose each other. 
[0029] Positioned at 90 degrees to the clips (20) and 

30 (21), on the outside of the rear end of the piston body, 
are diametrically opposed lateral stops (30). 
[0030] On the outside of the rear edge are diametri- 
cally opposed lugs (27) arranged to co-operate with re- 
cesses (1 3a) of the piston head. 

35 [0031] The front end of the piston body is shown in 
more detail in Figure 6. Diametrically opposed pairs of 
barbed dipping formations (32) extend outwardly from 
the piston body. Each pair (32) has one front piston body 
clip (33) extending from the body acutely and axially to- 

40 wards the rear of the piston body, and another front pis- 
ton body clip (34) similarly extending towards the front 
of the body in the same plane as its mate, in the form of 
opposed barbs. The ends of the clips of a pair stop short 
of each other with a gap (35) between them. 

45 [0032] Referring to Figures 2,3,7 and 8, the sheath (4) 
is shown. It has a rear end (38) and a front or needle 
end (39). The entrance to the rear end, (Figures 7 and 
8) is divided into four quarters by two pairs of matching 
axial keyways. Each keyway of one pair (40) is bound 

50 at its axial sides by edges which extend inwardly and 
towards each other in the manner of a dovetail slot. 
These keyways have transverse stops (41) which run 
from edge (42) to edge (42) at the height of the edges, 
just inwardly of the rear end . Apart from these stops, the 

55 keyways run the length of the sheath uninterrupted, and 
are referred to as the "long" keyways. 
[0033] The other pair of keyways (44), have no abrupt 
edges. Each keyway extends smoothly in cross-section, 
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from and at the height of, the axial edges (42) to a central 
depth equal to the depth of the long keyways. The sec- 
ond keyways each have a transverse stop (45) extend- 
ing arcuately across them at the height of the edges 
(42). The stops (45) are spaced inwardly of the stops 5 
(41) from the rear end of the piston body. The smooth 
cross-sectional shape of the second pair of keyways 
provide a cam action in use, and these keyways are re- 
ferred to as the "cam" keyways. 
[0034] The sheath has two finger grips (48) set dia- 
metrically opposite each other, and extending from the 
front end (39) of the sheath outwardly. 
[0035] In use, the syringe is provided in a packaged 
condition as illustrated in Figures 1 to 3. This position is 
achieved by preloading the barrel (1 ) with a required flu- 
id, and inserting the piston head (3) therein to act as a 
stopper. Suitable covering or other sealing may be pro- 
vided for the purposes of maintaining sterility. The piston 
body (2) is inserted into the sheath at the entrance end 
thereof. This is done by aligning the piston body to slide 
the pair of clips (32) down the can keyways causing the 
clips (33) to clip over the stop (45) and the dips (34) to 
lock behind them. The piston body in this rotational ori- 
entation, is locked in position. The needle is fully con- 
tained within the sheath and is protected. 
[0036] To use the syringe, the piston body is rotated 
one quarter turn (Figure 10) which causes the both sets 
of dips (33) and (34) to be radially depressed by the 
shape of the camming surface of the cam keyways. As 
the dips align with the long keyways at the end of the 
quarter turn, they clip resiliently outwardly into them. 
[0037] The stops in the keyways are arranged to 
cause the clip (34) to clip outwardly in the keyway past 
the stop of the long keyway. This position is shown in 
Figure 11 in more detail. 

[0038] The piston body may now be slid freely into the 
sheath with the needle protruding from the front sheath 
end. As shown in Figure 12, the piston body is slid until 
the front catch (23) of the dips (20) at the rear piston 
body end clip over the transverse stops of the cam key- 
way (45). 

[0039] The piston is oriented so that the rear dips (20) 
are at 90 degrees to the front barbed dipping formations 
(32). In this position, the lateral stops (30) of the rear 
piston end abut the stops (41) of the long keyway, with 
the rear ramp catch (24) outside the sheath. The piston 
body is now locked within the sheath against both further 
insertion, and withdrawal. 

[0040] The barrel and piston head, forming a pre- 
packaged dosage of particular fluid, is now inserted over 
the piston and the sheath. This causes the rear needle 
end (16) to pierce the end (12) of the projection, and 
enter the passageway (9), thus causing a complete pas- 
sageway from the rear end of the piston head, through 
the needle and the piston body, to the free end of the 
needle projecting from the sheath. It will be appreciated 
that at least a piston head portion that reciprocates with- 
in the barrel should remain outside the sheath, to avoid 



the necessity of intermediate seals, and a gripping 
mechanism to extract the piston. This position is shown 
in Figure 14. 

[0041] Further depression of the barrel over the pis- 
ton, with the finger supported on the finger grips (48), 
causes a discharge of the fluid in the piston through the 
piston head and out of the needle. At the fully depressed 
position the rear end of the barrel abuts the piston head. 
(Figure 15). 

[0042] To unlock the piston head and piston body, the 
barrel is further depressed to cause the front flanges of 
the piston head (3) to slide further over the rear end of 
the piston body (2). This is shown in Figure 16, and in 
detail in Figure 4. With the piston head contained within 
the barrel, it cannot expand outwardly away from the 
dips (20) and the piston head lip (1 3) rides overthe slope 
(25) of ramp (24), thus forcing it to hinge inwardly, and 
displace the catch (23) from its engaged position over 
the stop (45). 

[0043] The barrel is now withdrawn from the sheath, 
taking the piston head and piston with it under force of 
friction. The barbed dips (33) and (34) slide in the long 
keyway until they engage at the top in the entrance to 
the rear end of the sheath. 

[0044] As shown in Figure 18, the rear barbed clips 

(34) clip over the stops (41 ) of the long keyway, and the 
barbed clips (33) and (34) engage against the stops 
(41). The piston body is now locked in position in the 
long keyways, with the stops (41) engaged in the gap 

(35) between the dips. It cannot be further withdrawn, 
nor inserted, and any rotation is arrested by the dovetail 
edges (42) of the long keyway. 

[0045] The barrel may be further slid right off the pis- 
ton body if desired, but the needle is drawn up inside 
the sheath to be fully contained therein, and safe from 
any accidental contact 

[0046] Referring to Figures 1 9 to 23 an alternative em- 
bodiment is shown. A barrel (51 ) is substantially similar 
to the barrel of the first embodiment, of Figures 1 to 18, 
save that it has a central rod (52) extending down from 
a rear end (53) past a front end (54) of the barrel. The 
front edges (55) of the barrel are chamfered downwardly 
towards the barrel centre. 

[0047] A piston (60) (Figure 20) has an integral piston 
head (61), reciprocable within the barrel, and an elon- 
gate body (62) terminating in a needle fitting (63) for re- 
ceiving a conventional hypodermic needle. Diametrical- 
ly opposed set of dips (64) are provided at the front end 
adjacent the needle fitting (63). An axial passageway 
(65) passes: through the piston from the head to the 
needle end. The passageway is shaped to receive the 
barrel rod when the barrel is slid over the piston from 
the head end 

[0048] A sheath (70) has a rear end (7 1 ) and the same 
configuration (72) of keyways as described with refer- 
ence to the first embodiment, i.e. a pair of long keyways 
having transverse stops and a pair of cam keyways hav- 
ing transverse stops. The sheath is tubular having finger 
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grips (73), and differs from the first embodiment in that 
it has front stops (74) in the form of barbed flaps, located 
diametrically opposed to each other. 
[0049] This embodiment functions substantially simi- 
larly to the first embodiment, save that with the integral 
piston head (61), the clips (64) on the piston body and 
stops (74) on the sheath are used to unlock the piston. 
[0050] The piston body clips (64) are resiliently in- 
wardly movable, and each has a slot therein comprising 
a centrally located recess (66). The stops (74), compris- 
ing barbed flaps, are part of the wall of the sheath, and 
are hinged at a front end (75) with a protruding ramp 
catch (76). The slope of the ramp faces rearwardly, so 
that with the piston in the barrel, the clip (64) can move 
down the sheath in an arming motion and engage the 
stop (74) in the recess (66). 

[0051] The barrel can now be withdrawn leaving the 
piston behind, secured by the stops, i.e. flaps, (74). This 
enables fluid to be drawn into the barrel through the nee- 
dle. The stops (74) are released from under the barrel, 
and under the biasing of the dips (64), the stops (74) 
protrude slightly outwardly above the sheath surface. 
The fluid is discharged by depressing the barrel over the 
piston. On this discharge stroke the chamfered front end 
of the barrel contacts the protruding sheath steps (74) 
and lifts them outwardly out of engagement with the pis- 
ton dips (64). This position is shown in detail in Figure 
23. 

[0052] The piston is now held within the barrel under 
friction force, and can be withdrawn with the barrel to a 
safe position within the sheath. The recesses (66) of the 
clips (64) engage with the transverse stops of the long 
keyway, locking the piston. 

[0053] In use, the syringe is assembled by inserting 
the piston (60), located fully within the barrel, into the 
sheath (70). This is done by inserting the dips (64) in the 
cam keyway, rotating them to align them in the long key- 
ways, and sliding the piston fully into the sheath. The 
dips (64) bend inwardly to engage with the stops (74), 
since the barrel rides over the stops (74) and holds them 
against outward hinging. This is shown in more detail 
with reference to Figure 22. 



Claims 

1. A syringe comprising: 

a generally tubular protective sheath (4; 70) 
carrying piston engaging formations (41, 45; 
74) and having a needle end (39) and an oppo- 
site rear end (38; 71); 

a piston (2, 3; 60) including an elongate piston 
body (2; 62) and a piston head (3; 61), there 
being a fluid pathway (14; 65) through the head 
(3; 61) and longitudinally through the body (2; 
62), the piston body (2; 62) being operatively 
beatable to extend within the sheath (4; 70) and 



be engaged by the piston engaging formations 
(41 , 45; 74), with the piston head (3; 61) outside 
the sheath (4; 70) and connected to and in fluid 
communication with the piston body (2; 62); 

5 a barrel (1 ; 51 ) which is slidable in a discharge 

stroke in use over the outside of the operatively 
located piston head (3; 61) and along the 
sheath (4; 70) to a discharged position, to 
thereby release the piston engaging formations 

10 (41 , 45; 74), and grip the released piston (2, 3; 

60), the barrel (1 ; 51 ) being oppositely slidable 
from the discharged position to withdraw the re- 
leased piston (2, 3; 60) substantially from the 
sheath (4; 70) to a safe locked position relative 

15 to the sheath (4; 70); characterised in that the 

barrel (1 ; 51) is shaped and dimensioned to be 
slidable over the outside of the protective 
sheath (4; 70) and the said piston engaging for- 
mations (41 , 45; 74) comprise clips (33, 34 and 

20 20, 21 ; 64) and stops (41 , 45; 74) carried by the 

piston body (2; 62) and sheath (4; 70) to oper- 
atively lock the piston body (2; 62) relative to 
the sheath (4; 70) to hold a needle used with 
the syringe inside the sheath (4; 70) before and 

25 after use. 

2. A syringe as claimed in claim 1 , in which the piston 
body (2) has a front and a rear end, and front clips 
(33, 34) and rear clips (20, 21) thereon, and the 

30 sheath (4) has stops (41, 45) at its rear end (38), 
the clips (20, 21, 33, 34) and stops (41, 45) being 
arranged to enable the piston body (2) to be insert- 
ed into the sheath (4) with the rear clips (20, 21) of 
the piston body (2) engaging the stops (41 , 45) of 

35 the sheath and locking the piston body (2) against 
withdrawal from and insertion into the sheath (4), in 
that rotational orientation with the sheath (4), and 
being further arranged to enable movement of the 
barrel (1) to its discharged position to release the 

40 rear clips (20, 21 ) of the piston body and to enable 
the front clips (33, 34) of the piston body to engage 
the stops (41, 45) on movement of the piston body 
(2) to the safe locked position. 

45 3. A syringe as claimed in claim 2, in which the sheath 
(4) has first and second axial keyway means (44, 
40), the first keyway means (44) having a cross- 
sectional shape designed to guide a clip rotating 
therein in use into the second keyway means (40), 

50 and the second keyway means (40) having abrupt 
edges designed to prevent rotational movement of 
a clip therein in use. 

4. A syringe as claimed in claim 3, in which the first 
55 and second keyway means are formed by respec- 
tive pairs of diametrically opposed matching key- 
ways (44, 40), with the pairs located at 90 degrees 
to each other in cross-sectional orientation of the 
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sheath (4). 

5. A syringe as claimed in claim 4, in which one of the 
said stops (41 , 45) is a transverse clip stop (45) pro- 
vided in each keyway of a pair, the clip stop (45) of 
the first keyway pair being located further into the 
sheath interior than the clip stop (41) of the second 
keyway pair. 

6. A syringe as claimed in claim 5, in which the front 
clips (33, 34) of the piston body (2) form keyway 
slides, and have opposed clipping formations, com- 
prising a front formation which is able to slide over 
the stops in a forward direction only, and a rear for- 
mation which is able to slide over the stops in a with- 
drawal direction only. 

7. A syringe as claimed in claim 6, in which the rear 
clips (20,21) of the piston body (2) have opposed 
clipping formations, comprising a forward clipping 
formation slidable over the stops (45) on insertion 
into the sheath, and a rear formation which abuts 
the stops when the piston body (2) is slid into the 
sheath (4). 

8. A syringe as claimed in claim 7, in which the rear 
formation of the rear clips (20, 21) of the piston body 
is shaped to co-operate with the piston head (3), on 
movement of the piston head (3) with the barrel (1 ) 
at the end of a discharge stroke in use, to disengage 
the forward formation of the rear clip from its stop 
in use. 

9. A syringe as claimed in claim 1 , in which the stops 
(74) on the sheath (70) comprise barbed flaps ar- 
ranged to engage slots (66) on the piston (60). 

10. A syringe as claimed in claim 9, in which the flaps 
are part of the sheath wall and project axially rear- 
wardly from a hinged portion of the sheath (70) at 
the needle end of the sheath (70), the sheath (70) 
having free ends (75) engagable by the end (54) of 
the barrel (51) at the end of a discharge stroke to 
hinge the flaps outwardly and out of engagement 
with the slots (66). 

11. A syringe as claimed in claim 10, in which the slots 
(66) are carried in diametrically opposed piston 
clips (64) which extend axially from the piston body 
(62) at a front end thereof, and are resiliently in- 
wardly deformable. 

1 2. A syringe as claimed in claim 1 1 , in which the sheath 
(70) has first and second axial keyway means, the 
first keyway means having a cross-sectional shape 
designed to guide a clip rotating therein into the sec- 
ond keyway means, and the second keyway means 
having abrupt edges designed to prevent rotational 



movement of a clip therein in use, each keyway 
means having a transverse stop at the rear end of 
the sheath (70), and in which the clips (64) form key- 
way slides, arranged to enable insertion of the pis- 
5 ton body (62) into the first keyway means with the 
clip slots (66) engaged in the first keyway means 
stop, and to enable rotation of the piston body (62) 
in this location to guide the clips (64) into the second 
keyway means, free of the second keyway means 
10 stop in an insertion direction of the piston body into 
the sheath (70), and further to enable the withdraw- 
al of the piston body (62) with the clips (64) in the 
second keyway means to a position where the clip 
slots (66) engage the stop at the second keyway 
15 means to lock the piston body (62) against insertion 
and withdrawal. 

13. A syringe as claimed in any one of the preceding 
claims, in which the piston head (3) is integral with 

20 the piston body (2). 

14. A syringe as claimed in any one of claims 1 to 12, 
in which the piston head (3) is separate from the 
piston body (2) and is connectable to the piston 

25 body (2) to form the piston. 

15. A syringe according to any one of the preceding 
claims, the protective sheath (4) and piston body (2) 
being operatively locatable relative to each other 

30 prior to use into a packaged condition in which the 
end of the elongate piston body (2) remote from the 
piston head end is engaged in the piston engaging 
formation (41, 45), the fluid pathway being formed 
by a hypodermic needle (14) running lengthways 
35 through the piston body (2) with its front end (15) 
extending out of the piston body (2) and contained 
within and protected by the sheath (4), and with its 
rear end (15) contained within and protected by the 
piston body (2). 



Patentanspruche 

1. Spritze, umfassend 

eine in der Regel rohrformige Schutzhulle (4; 
70) mit Kolbeneingriffsstrukturen (41, 45; 74), 
einem Nadelende (39) und einem entgegenge- 
setzten ruckseitigen Ende (38; 71) ; 
einen Kolben (2, 3; 60) mit einem langlichen 
Kolbenkorper (2; 62) und einem Kolbenkopf (3; 
61), wobei: Fluidwege (14; 65) da durch den 
Kopf (3; 61 ) und langs durch den Korper (2; 62) 
sind; der Kolbenkorper (2; 62) funktionell so 
einrichtbar ist, dass er sich innerhalb der Hulle 
(4; 70) erstreckt und in Eingriff ist mit den Kol- 
beneingriffsstrukturen (41 , 45; 74); der Kolben- 
kopf (3, 61 ) aufcerhalb der Hulle (4; 70) ist und 
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in Fluidverbindung mit dem Kolbenkdrper (2; 
62); 

eine Trommel (1; 51), die bei Gebrauch in ei- 
nem Ausstofischub uber die Aufienseite des 
funktionell angeordneten Kolbenkopfs (3; 61) 5 
und langs der Hulle (4; 70) in die Ausstofistel- 
lung verschieblich ist, wobei die Kolbenein- 
griffsstrukturen (41, 45; 74) frei werden und in 
den freien Kolben (2, 3; 60) eingreifen und die 
Trommel (1; 51) aus der Entladestellung weg- 10 
verschieblich ist, so dass der freie Kolben (2, 
3; 60) im Wesentlichen aus der Hulle (4; 70) zu- 
ruck in eine sichere Sperrstellung zur Hulle (4; 
70) gezogen werden kann; 

15 

dadurch gekennzeichnet, dass 

die Trommel (1; 51) so geformt und bemessen 
ist, dass sie uber die Aulienseite der Schutz- 
hulle (4; 70) verschieblich ist, 20 
die Kolbeneingriffsstrukturen (41 , 45; 74) Klem- 
men (33, 34 und 20, 21 ; 64) und Anschlage (41 , 
45; 74) aufweisen, die auf dem Kolbenkdrper 
(2; 62) und der Hulle (4; 70) sind, welche funk- 
tionell den Kolbenkorper (2; 62) bezuglich der 25 
Hulle (4; 70) sichern, so dass die mit der Spritze 
verwendete Nadel vor und nach Gebrauch in 
der Hulle (4; 70) gehalten wird. 

Spritze nach Anspruch 1 , wobei der Kolbenkorper 30 
(2) ein stirn- und ein riickseitiges Ende besitzt, stirn- 
seitige (33, 34) und ruckseitige Klemmen (20, 21) 
darauf und die Hulle (4) Anschlage (41, 45) am 
ruckseitigen Ende (38) besitzt, wobei die Klemmen 
(20, 21 , 33, 34). und die Anschlage (41 , 45) so an- 35 
geordnet sind, dass der Kolbenkorper (2) in die Hul- 
le (4) eingefuhrt werden kann, die ruckseitigen 
Klemmen (20, 21) des Kolbenkorpers (2) mit den 
Anschlagen (41, 45) der Hulle eingreifen und den 
Kolbenkorper (2) gegen ein Zuruckziehen bzw. ein 40 
Hineinschieben in die Hulle (4) sichern bei dieser 
Drehausrichtung mit der Hulle (4), und dass sie zu- 
dem so angeordnet sind, dass sie eine Bewegung 
der Trommel (1) in die Aussto&stellung erlauben, 
wobei bei einer Bewegung des Kolbenkorpers (2) 45 
in die sichere Sperrstellung die ruckseitigen Klem- 
men (20, 21) des Kolbenkorpers freigegeben wer- 
den und die stirnseitigen Klemmen (33, 34) des Kol- 
benkorpers mit den Anschlagen (41, 45) in Eingriff 
gelangen. 50 

Spritze nach Anspruch 2, wobei die Hulle (4) erste 
und zweite axiale SchlieRwegeinrichtungen (44, 
40) aufweist, die ersten Schliefiwegeinrichtungen 
(44) eine solche Querschnittsgestalt hat, dass bei 55 
Gebrauch eine Klemme darin drehend in die zweite 
Schlieliwegeinrichtung (40) gefuhrt wird und die 
zweite Schliefcwegeinrichtung (40) solch abrupte 



Kanten besitzt, dass bei Gebrauch eine Drehbewe- 
gung der Klemme darin verhindert ist. 

4. Spritze nach Anspruch 3, wobei die erste und die 
zweite SchlieRwegeinrichtung von entsprechenden 
Paaren diametral entgegengesetzt liegender pas- 
sender Schlieliwege (44, 40) gebildet werden, wo- 
bei die Paare zueinander 90° in Querschnittsaus- 
richtung der Hulle (4) haben. 

5. Spritze nach Anspruch 4, wobei in jedem 
Schlieliweg eines Paares einer der Anschlage (41 , 
45) ein Querklemmenanschlag (45) ist und der 
Klemmenanschlag (45) des ersten Schliefcweg- 
paars weiter innen in der Hulle ist als der Klemmen- 
anschlag (41) des zweiten Schliefiwegpaares. 

6. Spritze nach Anspruch 5, wobei die stirnseitigen 
Klemmen (33, 34) des Kolbenkorpers (2) 
Schfiefcweggleitflachen bilden und gegenuberlie- 
gende Klemmenausbildungen besitzen, umfas- 
send eine stimseitige Ausbildung, die nur in Vor- 
wartsrichtung uber die Anschlage gleiten kann so- 
wie eine ruckseitige Ausbildung, die nur bei einem 
Zuruckziehen uber die Anschlage gleiten kann. 

7. Spritze nach Anspruch 6, wobei die ruckseitigen 
Klemmen (20, 21 ) des Kolbenkorpers (2) entgegen- 
gesetzte Klemmenausbildungen besitzen, umfas- 
send eine Vorwarts-Klemmenausbildung, die uber 
die Anschlage (45) bei einem Einschieben in die 
Hulle gleiten kann, sowie ruckseitige Ausbildungen, 
welche die Anschlage beanschlagen, ist der Kol- 
benkorper (2) in die Hulle (4) eingeschoben. 

8. Spritze nach Anspruch 7, wobei die ruckseitigen 
Ausbildungen der ruckseitigen Klemmen (20, 21) 
des Kolbenkorpers so geformt sind, dass sie bei 
Gebrauch mit dem Kolbenkopf (3) bei einer Bewe- 
gung des Kolbenkopfs (3) mit der Trommel (1) am 
Ende eines Ausstofischubs kooperieren, so dass 
bei Gebrauch die Vorwartsausbildung der rucksei- 
tigen Klemme aus ihrem Anschlag gelost wird. 

9. Spritze nach Anspruch 1 , wobei die Anschlage (74) 
auf der Hulle (70) mit Widerhaken versehene Klap- 
pen aufweisen, die zu einem Eingriff mit den Schlit- 
zen (66) auf dem Kolben (60) angeordnet sind. 

10. Spritze nach Anspruch 9, wobei die Klappen Teil der 
Hullenwand sind und axial ruckseitig aus einem an- 
gelenkten Teil der Hulle (70) am Nadelende der Hul- 
le (70) vorstehen und die Hulle (70) am Ende eines 
Auslassschubs freie Enden (75) fur einen Eingriff 
mit dem Ende (54) der Trommel (51) besitzt, so 
dass die Klappen nach auften und aus dem Eingriff 
mit den Schlitzen (66) verschwenken. 



J 



15 



EP 0 901 391 B1 



16 



11. Spritze nach Anspruch 10, wobei die Schlitze (66) 
in diametral gegenuberliegenden Kolbenklemmen 
(64) sind, welche axial aus dem Kolbenkorper (62) 
an dessen Stirnende vorstehen und welche ela- 
stisch nach inrien verformbar sind. 

12. Spritze nach Anspruch 11, wobei 



13. Spritze nach irgendeinem der vorhergehenden An- 
spruche, wobei der Kolbenkopf (3) einstuckig mit 
dem Kolbenkorper (2) ist. 

14. Spritze nach irgendeinem der Anspruche 1 bis 12, 
wobei der Kolbenkopf (3) vom Kolbenkorper (2) ge- 
trennt ist und mit dem Kolbenkorper (2) unter Aus- 
bildung der Kolbens verbunden werden kann. 

15. Spritze nach irgendeinem der vorhergehenden An- 
spruche, wobei die Schutzhulle (4) und der Kolben- 
korper (2) im verpackten Zustand vor einer Verwen- 
dung funktionell zueinander angeordnet werden 
konnen, wobei das Ende des langlichen Kolbenkor- 
pers (2) entfernt vom Kolbenkopf in Eingriff ist mit 
den Kolbeneingriffsstrukturen (41, 45), der Flussig- 
keitsweg gebildet wird von einer hypodermischen 



Nadel (14), die langs durch den Kolbenkorper (2) 
verfauft, wobei deren stirnseitiges Ende (15) aus 
dem Kolbenkorper (2) vorsteht und aufgenommen 
ist in und geschtitzt wird von der Hulle (4) und deren 
riickseitiges Ende (15) aufgenommen ist in und ge- 
schutzt wird von dem Kolbenkorper (2). 



Revendications 

1. Seringue comprenant : 

une gaine protectrice g6n6ralement tubulaire 
(4 ; 70) portant des formations d'engagement 
de piston (41 , 45 ; 74) et ayant une extremite 
d'aiguille (39) et une extremite arriere oppos6e 
(38; 71); 

un piston (2, 3 ; 60) incluant un corps de piston 
allonge (2 ; 62) et une tete de piston (3 ; 61), 
un chemin de fluide (14 ; 65) traversant la tete 
(3 ; 61) et le corps (2 ; 62) longitudinalement, 
le corps de piston (2 ; 62) etant positionnable 
de fagon fonctionnelle pour s'etendre a I'inte- 
rieur de la gaine (4 ; 70) et etre engage par les 
formations d'engagement de piston (41, 45 ; 
74), avec la tete de piston (3 ; 61) a I'exterieur 
de la gaine (4 ; 70) et connectee a et en com- 
munication de fluide avec le corps de piston (2 ; 
62); 

un element cylindrique (1 ; 51) qui peut coulis- 
ser en une course de decharge en utilisation 
sur I'exterieur de la tete de piston positionnee 
de fagon fonctionnelle (3 ; 61) et le long de la 
gaine (4 ; 70) jusqu'a une position decharg6e, 
pour liberer de ce fait les formations d'engage- 
ment de piston (41 , 45 ; 74), et retenir le piston 
Iib6re (2, 3 ; 60), ('element cylindrique (1 ; 51) 
pouvant coulisser en opposition depuis la posi- 
tion dechargee pour retirer le piston Iib6re (2, 
3 ; 60) substantiellement de la gaine (4 ; 70) 
jusqu'a une position verrouillee sure par rap- 
port a la gaine (4 ; 70) ; caractdrise en ce que 
Pelement cylindrique (1 ; 51 ) a une forme et des 
dimensions qui font qu'il peut coulisser sur I'ex- 
terieur de la gaine protectrice (4 ; 70) et lesdites 
formations d'engagement de piston (41, 45 ; 
74) comprennent des pinces (33, 34 et 20, 21 ; 
64) et des arrets (41 , 45 ; 74) port6s par le corps 
de piston (2 ; 62) et la gaine (4 ; 70) pour blo- 
quer de fagon fonctionnelle le corps de piston 
(2 ; 62) par rapport & la gaine (4 ; 70) pour con- 
server une aiguille utilisee avec la seringue a 
I'interieur de la gaine (4 ; 70) avant et apres uti- 
lisation. 

2. Seringue selon la revendication 1, dans laquelle le 
corps de piston (2) a une extremite avant et une ex- 
tr6mit6 arriere, et des pinces avant (33, 34) et des 
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die Hulle (70) erste und zweite axiale 
SchlieRwegeinrichtungen besitzt, 10 
die erste Schliefiwegeinrichtung eine so gestal- 
tete Querschnittsform besitzt, dass eine sich 
darin drehende Klemme in die zweite 
SchlieRwegeinrichtung gefuhrt wird, 
die zweite Schliefiwegeinrichtung so gestaltete 1$ 
abrupte Kanten besitzt, dass bei Gebrauch ei- 
ne Drehbewegung der Klemme darin verhin- 
dert ist, 

alle Schlie&wegeinrichtungen einen Queran- 
schlag am rtickseitigen Ende der Hulle (70) be- 20 
sitzen, wobei 

die Klemmen (64) Schliefcweggleitflachen bil- 
den, angeordnet zur Erleichterung einer Ein- 
fuhrung des Kolbenkorpers (62) in die erste 
SchlieBwegeinrichtung, wobei die Klemmen- 25 
schlitze (66) mit dem ersten Schliefiwegein- 
richturigsanschlag eingreifen, und zur Erleich- 
terung einer Drehung des Kolbenkorpers (62) 
in dieser Stellung, so dass die Klemmen (64) in 
die zweite Schlieliwegeinrichtung gefuhrt wer- 30 
den, unbehindert vom zweiten Schliefiwegan- 
schlag in der Einfuhrrichtung des Kolbenkor- 
pers in die Hulle (70), und zur Erleichterung des 
Ruckzugs des Kolbenkorpers (62) mit den 
Klemmen (64) in die zweite Schliefiwegeinrich- 35 
tung an eine Position, wo die Klemmenschlitze 
(66) mit dem Anschlag an der zweiten 
Schlieliwegeinrichtung eingreifen, so dass der 
Kolbenkorper (62) gegen ein Einfuhren und ein 
Ruckziehen gesichert ist. 40 
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pirices arriere (20, 21 ) dessus, et la gaine (4) a des 
arrets (41 , 45) en son extremity arrtere (38), les pin- 
ces (20, 21 , 33, 34) et les arrets (41 , 45) etant agen- 
c§s de fagon a permettre au corps de piston (2) 
d'etre insere dans la gaine (4) avec les pinces ar- 
rive (20, 21) du corps de piston (2) coop6rant avec 
les arrets (41, 45) de la gaine et bloquant le corps 
de piston (2) contre le retrait de la gaine (4) et in- 
sertion dans celle-ci, dans cette orientation rotative 
avec la gaine (4), et etant en outre agenc§s de fa- 
gon £ permettre le mouvement de I'Slement cylin- 
drique (1) jusqu'a sa position d6chargee pour libe- 
rer les pinces arriere (20, 21) du corps de piston et 
pour permettre aux pinces avant (33, 34) du corps 
de piston de cooperer avec les arrets (41, 45) lors 
du mouvement du corps de piston (2) jusqu'a la po- 
sition verrouillee sure. 

3. Seringue selon la revendication 2, dans laquelle la 
gaine (4) a des premier et deuxieme moyen de trou 
de serrure axial (44, 40), le premier moyen de trou 
de serrure (44) ayant une section dont la forme est 
congue pour guider une pince tournant dedans en 
utilisation dans le deuxieme moyen de trou de ser- 
rure (40), et le deuxieme moyen de trou de serrure 
(40) ayant des bords abrupts congus pour empe- 
cher le mouvement rotatif d'une pince dedans en 
utilisation. 



lisser sur les arrets (45) lors de I'insertion dans la 
gaine, et une formation arrtere qui bute contre les 
arrets quand on fait coulisse le corps d piston (2) 
dans la gaine (4). 

5 

8. Seringue selon la revendication 7, dans laquelle la 
formation arriere des pinces arriere (20, 21) du 
corps de piston est formee de fagon a cooperer 
avec la tete de piston (3), lors du mouvement de la 
10 tete de piston (3) avec T6l6ment cylindrique (1) a 
I'extremite de la course de decharge en utilisation, 
pour d6gager la formation avant de la pince arriere 
de son arret en utilisation. 

15 9. Seringue selon la revendication 1 , dans laquelle les 
arrets (74) sur la gaine (70) comprennent des volets 
barbeles agences de fagon a cooperer avec des 
fentes (66) realisees sur le piston (60). 

20 10. Seringue selon la revendication 9, dans laquelle les 
volets font partie de la parol de la gaine et font saillie 
axialement vers I'arriere depuis une partie articutee 
de la gaine (70) a I'extremite d'aiguille de la gaine 
(70), la gaine (70) ayant des extrSmites libres (75) 

25 aptes a cooperer avec I'extremite (54) de I'etement 
cylindrique (51) a I'extremite d'une course de de- 
charge pour articuler les volets vers I'exterieur et 
les degager des fentes (66). 



4. Seringue selon la revendication 3, dans laquelle les 
premier et deuxieme moyens de trou de serrure 
sont formes par des paires respectives de trous de 
serrure conjugues diametralement opposes (44, 
40), les paires etant situees a 90 degres Tune par 
rapport a I'autre dans I'orientation de coupe trans- 
versale de la gaine (4). 

5. Seringue selon la revendication 4, dans laquelle I'un 
desdits arrets (41, 45) est un arret a pince transver- 
sale (45) prevu dans chaque trou de serrure d'une 
paire, I'arret a pince (45) de la premiere paire de 
trous de serrure etant situe plus £ I'interieur de la 
gaine que I'arret a pince (41) de la deuxieme paire 
de trou de serrure. 

6. Seringue selon la revendication 5, dans laquelle les 
pinces avant (33, 34) du corps de piston (2) forment 
des coulisseaux de trou de serrure, et ont des for- 
mations de pincement opposees, comprenant une 
formation avant qui est apte a coulisser sur les ar- 
rets uniquement dans une direction avant, et une 
formation arriere qui est apte a coulisser sur les ar- 
rets uniquement dans une direction de retrait. 

7. Seringue selon la revendication 6, dans laquelle les 
pinces arriere (20, 21) du corps de piston (2) ont 
des formations de pincement opposees, compre- 
nant une formation de pincement avant apte d cou- 



11. Seringue selon la revendication 10, dans laquelle 
les fentes (66) sont portees dans des pinces de pis- 
ton (64) diametralement opposees qui s'Stendent 
axialement depuis le corps de piston (62) a une ex- 
tremite avant de celui-ci, et sont d6formables vers 
I'interieur de fagon resilicnte. 

12. Seringue selon la revendication 11 , dans laquelle la 
gaine (70) a des premier et deuxieme moyen de trou 
de serrure axial, le premier moyen de trou de ser- 
rure ayant une section dont la forme est congue 
pour guider une pince tournant dedans dans le 
deuxieme moyen de trou de serrure, et le deuxieme 
moyen de trou de serrure ayant des bords abrupts 
congus pour empecher le mouvement rotatif d'une 
pince dedans en utilisation, chaque moyen de trou 
de serrure ayant un arret transversale a I'extr6mit6 
arriere de la gaine (70), et dans laquelle les pinces 
(64) forment des coulisseaux de trou de serrure, 
agenc6s de fagon £ permettre I'insertion du corps 
de piston (62) dans le premier moyen de trou de 
serrure avec les fentes 3 pince (66) engagees dans 
le premier arret de moyen de trou de serrure, et pour 
permettre la rotation du corps de piston (62) a cet 
emplacement pour guider les pinces (64) dans le 
deuxieme moyen de trou de serrure, libre de I'arret 
du deuxieme moyen de trou de serrure dans une 
direction d'insertion du corps de piston dans la gai- 
ne (70), et pour permettre en outre le retrait du corps 
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de piston (62) avec les pinces (64) dans le deuxie- 
me moyen de trou de serrure jusqu'3 une position 
ou les fentes £ pince (66) coop&rent avec ('arret au 
deuxierrie moyen de trou de serrure pour bloquer le 
corps de piston (62) contre ['insertion et le retrait. 

13. Seringue selon Tune quelconque des revendica- 
tions precedentes, dans laquelle la tete de piston 
(3) est integree au corps de piston (2). 

14. Seringue selon Tune quelconque des revendica- 
tions 1 a 12, dans laquelle la tete de piston (3) est 
distincte du corps de piston (2) et peut etre connec- 
tee au corps de piston (2) pour former le piston. 
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15. Seringue selon I'une quelconque des revendica- 
tions precedentes, la gaine protectrice (4) et le 
corps de piston (2) pouvant etre positionnes de fa- 
$on fonctionnelle I'un par rapport a I'autre avant uti- 
lisation dans un etat emballe dans lequel I'extremite 20 
du corps de piston allong6 (2) eloignee de I'extre- 
mite de tete de piston est engag§e dans la forma- 
tion d'engagement de piston (41 , 45), le chemin de 
fluide etant forme par une aiguille hypodermique 
(14) allant dans le sens de la longueur a travers le 25 
corps de piston (2) avec son extremite avant (1) 
s'etendant a I'exterieur du corps de piston (2) et 
contenue a I'interieur de et protegee par la gaine 
(4), et avec son extremite arriere (15) contenue a 
Tinterieur de et protegee par le corps de piston (2). 30 
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